Interaction of plasma gelsolin with ADP-actin.
In the presence of Ca2+, gelsolin forms a very tight, stoichiometric complex with 2 molecules of ADP-G-actin. Removal of free Ca2+ causes the 1:2 complex to dissociate to a 1:1 complex. Gelsolin accelerates the very slow polymerization of ADP-actin, apparently by accelerating the rate of nucleation, but the number concentration of filaments formed is probably less than the gelsolin concentration, indicating that the GA2 complex is not a true nucleus. These results are similar to those obtained for the interaction of gelsolin with ATP-G-actin. Both kinetic and equilibrium measurements demonstrate that the critical concentration of gelsolin-capped ADP-actin filaments (8 microM in 1 mM MgCl2 and 0.2 mM ADP) is the same as for the uncapped filaments, proving that the critical concentration is the same at both ends of the equilibrium polymer in ADP as predicted by theory. The association and dissociation rate constants for the addition of ADP-G-actin at the pointed end of an ADP-F-actin filament are estimated to be 4.6 X 10(4) M-1 s-1 and 0.4 s-1, respectively, about 15-fold lower than the rate constants at the barbed end.